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utility of the analysis of molecular structure is to screen a variety of
chemicals quickly and to treat the results as warnings rather than as
definitive indicators of carcinogenic activity.
Short-Term Tests
Interest in establishing short-term, relatively quick and inexpensive
procedures for the identification of chemical carcinogens has increased
during the past several years as a result of the realization that the
list of potential chemical carcinogens is growing faster than our capac-
ity to test the materials (Bridges, 1976).  Therefore, greater numbers
of potentially hazardous compounds must be screened and placed into a
priority system for further testing. This appears to be the primary role
of short—term tests.
Since these tests can be conducted quickly (often in only a day or
two) and inexpensively, they are useful for screening substances for
potential carcinogenicity. For these tests to be useful, they must not
only be faster, easier to interpret, more sensitive, and less expensive
than the standard feeding studies, but they must also be reliable and
relevant to the in vivo assay upon which they are modeled.
A number of validated short-term tests can be used to examine the
capacity of a substance to cause mutations, other genetic alterations,
or neoplastic transformation. These tests can be used with a variety of
biological systems such as bacteria, yeast, mammalian cells, and intact
animals.
To date, the most widely used method appears to be the Salmonella/
microsome assay (also called the Ames test), which utilizes several spe-
cifically constructed Salmonella typhimurium strains to detect various
kinds of mutations and genetic damage (Ames et^ aJU , 1975).  It is gen-
erally agreed, but not without considerable controversy, that there is a
high degree of correlation between the mutagenicity of compounds in the
Sa Iflione 1 la /micro some assay and their carcinogenicity in laboratory ani-
mals (McCann and Ames, 1976; Purchase £t_ £l•» 1978; Sugimura et al.,
1976).  However, recent studies show that this correlation is dependent
upon the class of chemical being investigated.  For most aromatic amines,
polycyclic aromatic hydrocarbons, and direct alkylating agents, there
appears to be a high degree of correlation.  On the other hand, chlori-
nated hydrocarbons are difficult to identify as mutagens in the Ames
test, although they are known to be carcinogenic.  In vitro mutagenicity
tests have one major drawback:  although they may provide a good indica-
tion of whether or not an agent is carcinogenic, they produce very little
information on its relative carcinogenic potency.
Other short-term in vitro and in vivo tests in use iiicliide assays
for the induction of DNA damage and repair or mutagenesis in baci:eitia,
in yeast, in Drosophila melanogaster, or in mammalian cells; in culture.
mammals can be used in the dominant lethal '"test,,/„abuse /spot test,

